Impaired isotonic contractility and structural abnormalities in the diaphragm of congestive heart failure rats.
Metabolic alterations and decreased isometric force generation have been demonstrated in different animal models for congestive heart failure (CHF). However, as few morphological examinations have been performed on the CHF diaphragm, it is unknown if structural abnormalities comprise a substrate for diaphragm dysfunction in CHF. Therefore, we investigated CHF diaphragm isometric and isotonic contractility together with the presence of structural abnormalities. Isometric twitch (P(t)) and maximal (P(o)) force, shortening velocity and power generation were determined in diaphragm bundles from rats with CHF, induced by myocardial infarction, and sham-operated rats. Immunofluorescence staining of myosin and sarcolemmal components fibronectin, laminin and dystrophin was performed on diaphragm cryosections. Electron microscopy was used to study the ultrastructure of diaphragm fibres. P(t) and P(o) were respectively approximately 30% and approximately 20% lower in CHF diaphragm bundles than sham. Maximal shortening velocity was reduced by approximately 20% and maximal power generation by approximately 35%. Structural abnormalities were frequently observed in CHF diaphragm fibres and were mainly marked by focal degradation of sarcomeric constituents and expansion of intermyofibrillar spaces with swollen and degenerated mitochondria. Immunofluorescence microscopy showed reduced staining intensities of myosin in CHF diaphragm fibres compared to sham. No differences were found regarding the distribution of fibronectin, laminin and dystrophin, indicating an intact sarcolemma in both groups. This study demonstrates impaired isometric and isotonic contractility together with structural abnormalities in the CHF diaphragm. The sarcolemma of CHF diaphragm fibres appeared to be intact, excluding a role for sarcolemmal injuries in the development of CHF diaphragm dysfunction.